Community acceptance of large-scale solar energy installations in developing countries: Evidence from Morocco by Hanger, S. et al.
OC
d
S
A
a
b
c
d
e
f
a
A
R
R
A
K
C
C
C
P
M
N
1
r
a
s
o
s
s
e
n
a
t
t
l
t
S
2
h
2Energy Research & Social Science 14 (2016) 80–89
Contents lists available at ScienceDirect
Energy  Research  &  Social  Science
jo ur nal home p age: www.elsev ier .com/ locate /erss
riginal  research  article
ommunity  acceptance  of  large-scale  solar  energy  installations  in
eveloping  countries:  Evidence  from  Morocco
usanne  Hangera,b,∗,  Nadejda  Komendantovaa,b,  Boris  Schinkec, Driss  Zejli d,e,
hmed  Ihlal f,  Anthony  Patta,b
Swiss Federal Institute of Technology (ETH), Department of Environmental Systems Science, Climate Policy Group, Zürich, Switzerland
International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria
Germanwatch, Bonn, Germany
Moroccan Society for the Development of Renewable Energy (SMADER), Casablanca, Morocco
National School of Applied Sciences, Ibn Tofaïl University, Kenitra, Morocco
Laboratoire Matériaux et Energies Renouvelables, Faculty of Sciences, University Ibn Zohr, Agadir, Morocco
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 28 July 2015
eceived in revised form 25 January 2016
ccepted 28 January 2016
eywords:
limate change mitigation
oncentrated solar power
a  b  s  t  r  a  c  t
Renewable  energy  production  is  climbing  the public  agenda  in  many  countries  in the  Middle  East  and
North  Africa  (MENA  region),  for reasons  of energy  security,  independence  and  local  value creation.  While
technical  and  economic  barriers  are  largely  understood,  in this  paper we  investigate  the issue  of  commu-
nity  acceptance.  In so  doing,  we explore  the  importance  of  relevant  drivers  of  community  acceptance  such
as level  of  expected  socio-economic  and  environmental  impacts,  procedural  and  distributive  justice,  and
trust.  We  conducted  232  face-to-face  interviews  with  the  local  population  in Ouarzazate  in  Morocco,  the
building  site of a ﬂagship  project  for concentrated  solar  power  in  the  MENA  region.  We  ﬁnd  that  commu-ommunity acceptance
ublic acceptance
iddle East
orth Africa
nity  acceptance  is  almost  universal,  particularly  because  solar  power  is  perceived  to  be environmentally
friendly.  At  the  same  time  perceived  level  of  knowledge  about  the project  is very  low,  which  is positively
linked  to the high  level  of acceptance.  Our  data  suggest  that there  may  be  some  social  desirability  bias
distorting  community  acceptance;  only  long-term  experience  with  the  project  will  show  whether  hopes
for  job  creation  will be  fulﬁlled  and  high  levels  of  acceptance  can  be  maintained.. Introduction
Across the countries of the Middle East and North Africa (MENA
egion), national governments have set ambitious targets to obtain
 substantial share of their energy mix  from renewable energy
ources, such as solar, as well as on-shore and off-shore wind. Many
f these projects involve some degree of international cooperation,
uch as multi-lateral or donor ﬁnancing, or energy trade. Several
tudies show evidence that technological capacities are already
xisting [33,26]. While the ﬁrst set of pioneer installations are by
ow operating, several other large-scale projects are planned or
re currently under construction. In Morocco, in the context of
he ambitious Moroccan Solar Plan, several sites have been iden-
iﬁed for the large-scale collection of solar power. At the national
evel large expectations are attached to these projects, with respect
o energy security, climate change mitigation, self-reliance and
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balance of payments, as well as a number of socio-economic fac-
tors along the renewables value chain [38]. The ﬁrst of these sites to
be developed is the Noor I concentrated solar power (CSP) plant in
Ouarzazate, a ﬂagship project for the entire MENA region. The suc-
cesses and challenges associated with this unprecedented project
in the region will be deﬁning for the international support for future
development of renewable energy technologies (RET) in the region.
Many potential barriers have been identiﬁed that may  impede or
slow down the introduction of renewable energy and the associated
infrastructure for energy generation and transmission. A primary
barrier to have been identiﬁed is project ﬁnancing, given risks for
both private and public investment that are associated not only
with new technologies, but also for long-lived infrastructure in a
region that is not necessarily viewed as the most politically stable
[29]. A barrier that has frequently arisen in developed countries, but
which remains under-researched in developing countries, is that
of public acceptance and associated permitting. In European coun-
tries, for example, this has not only delayed the realization of many
projects, but has also put entire projects in jeopardy. Indeed, the
civil society sector has identiﬁed community awareness and accep-
tance as important bottle-neck for the successful implementation
ch & S
o
(
t
c
a
t
s
t
m
a
o
i
p
b
e
d
[
v
c
t
A
b
t
c
t
M
o
n
t
i
f
s
i
2
2
o
U
d
p
e
a
M
o
e
t
f
i
l
e
p
w
a
9
t
s
t
sS. Hanger et al. / Energy Resear
f large-scale renewable energy production in the MENA region
e.g., Refs. [30,38]).
One particularly important aspect for the successful implemen-
ation of renewable energy production is the acceptance by the
ommunities in the direct vicinity of renewable power plants. In the
cademic and grey literature, local public resistance against infras-
ructure projects is known as the not-in-my-backyard (NIMBY)
yndrome, which in turn is frequently used to refer to the broader
erm of community acceptance. These issues have been addressed
ostly in the context of wind energy (e.g. Refs. [11,39,43,12,17,18]
nd transmission lines [5] in Europe and North America. For devel-
ping and emerging economies in general and the MENA countries
n particular, there is only limited evidence on the role of public
erception and community acceptance of renewables.
The literature shows how community acceptance is inﬂuenced
y a number of factors, including expected costs and beneﬁts, social,
conomic and environmental risks, trust and perceived fairness,
istance to the proposed power plant and the regulatory context
39,36]. It is interesting to ﬁnd out whether these independent
ariables are equally important for community acceptance in the
ontext of MENA countries, in the light of a socio-cultural con-
ext that is signiﬁcantly different from that of European and North
merican countries. These are, for example the much closer link
etween the state and religion, as well as patriarchal and authori-
arian public and private institutions.
The aim of this paper is to identify whether and to what extent
ommunity acceptance is relevant in the Moroccan context, taking
his as a country that is at the forefront of RET development in the
ENA region, and to ﬁnd out the main drivers for positive attitudes
r resentments towards renewable energy installation in a commu-
ity. The acceptance of CSP installations by local communities and
heir perceived beneﬁt is key for the legitimization of these and sim-
lar endeavors. This research is thus relevant to unravel potential
or future conﬂict and barriers to the long-term success of large-
cale renewable energy production not only in Morocco, but also
n other MENA countries.
. Background
.1. The role of CSP in MENA and Morocco
Concentrated solar power (CSP) is a potentially attractive source
f renewable electricity for load centers near arid regions [6,21].
tilizing thermal storage, CSP plants can operate after the sun goes
own. Pfenninger et al. [25] demonstrated that a network of CSP
lants could supply baseload and load-following electricity, at lev-
ls of reliability comparable to fossil fuel or nuclear power plants,
nd at costs comparable to photovoltaic (PV) or offshore wind.
orocco has been identiﬁed as an ideal country for CSP devel-
pment [27,34]. First, there is an opportunity for CSP to replace
xisting diesel generators, which are substantially more expensive
o operate, to satisfy local needs. Second, the country is separate
rom load centers in Europe only by the Strait of Gibraltar, mak-
ng exports through Spain an economic possibility. Third, Morocco
ies to the west of most of Europe, meaning the time of peak solar
nergy capture corresponds well with late afternoon and evening
eak load periods.
At the same time Morocco is the only North African country
ithout any noteworthy fossil energy reserves. It must import
lmost all of its primary energy [7]. In 2008, imports accounted for
8% of national energy use and for 11 percent of GDP [14]. Against
he background of rising energy demand and limited domestic fos-
il fuel reserves, the use and development of renewable energy
echnologies have become a major priority in the national energy
trategy of Morocco [16]. By 2020, renewable energy is projected toocial Science 14 (2016) 80–89 81
account for 42% of the 14,580 MW power capacity in Morocco. The
total renewable energy production will be equally shared by solar,
wind and hydro power. This includes the Moroccan Solar Plan, a
2000 MW solar power project launched on November 2, 2009. To
aid its implementation Morocco launched a legal and regulatory
framework for the energy sector. The renewable energy law, the
law for the creation of the National Agency for the Promotion of
Renewable Energy and Energy Efﬁciency (ADEREE) and a law of the
Moroccan Agency for Solar Energy (MASEN), which is the prime
contractor for the envisaged solar power projects [16]. According
to its high direct normal irradiation (DNI) potential, Ouarzazate was
chosen to host the ﬁrst power plants foreseen in the Moroccan Solar
Plan.
International investors and developers, such as the African
Development Bank (AfDB), the World Bank (WB), the European
Investment Bank (EIB) and others are supporting the Moroc-
can government by means of loans and grants. Therefore, the
project is subject to strict environmental and social standards.
Environmental and social impact assessments have been issued
or commissioned by MASEN [22] the AfDB [2] as well as by the
Saudi Arabian company ACWA heading the consortium [1]. The
NGO Germanwatch and the Wuppertal Institute [38] initiated an
even more comprehensive investigation on the impacts of the
project on local livelihoods. They attest local stakeholders an overall
positive attitude towards the project, with the main expectations
and concerns being related to generating employment and local
value creation, access to information and participation, as well as
potential negative impacts due to competing water uses. They also
reﬂect positively on MASEN’s efforts to communicate with local
stakeholders, and to channel beneﬁts into the communities in the
vicinity of Noor I through a Social Development Plan, which was set
up to allocate and distribute the ﬁnancial means, which resulted
from the acquisition of land for the project from local communi-
ties. While in the context of the mentioned studies the focus was
on key stakeholder groups, in this paper we  investigate percep-
tions and attitudes of the general public and the resulting levels of
acceptance.
2.2. Drivers of public acceptance
In the academic literature a variety of terms are used to
describe acceptance issues. These terms are often used inconsis-
tently or interchangeably although they refer to different notions.
The vocabulary includes public perception (e.g., Refs. [28,17]), pub-
lic acceptance (e.g., Refs. [43,10]), social acceptance (e.g., Ref. [41]),
NIMBYism (e.g., Refs. [12,24]), willingness-to-pay/use [3,42], and
public support [35,9]. Batel et al. [4] highlights that an agreement
on how to measure acceptance is missing, and criticizes the result-
ing lack of comparability of concepts and results regarding public
acceptance. We consider the term acceptance to include a range of
potential attitudes towards RET that are other than active oppo-
sition, including apathy, passive acceptance, approval, and ﬁnally
active support. In this study we  do not investigate these distinctions
in detail.
Acceptance can take place at different object levels, with respect
to technology, infrastructure or applications; and at the same time
in different arenas, such as political spheres, in markets, and in
communities [39,32]. Our focus is at the nexus of infrastructure
and communities, where we examine several factors that inﬂuence
the level of acceptance. The ﬁrst of these, positive and negative
social and economic impacts of renewable power installations, is
frequently mentioned as drivers for public acceptance (e.g., Refs.
[24,15]). For example, two  studies, one on Germany and another
one on China, identiﬁed how perceptions of costs and beneﬁts
of RET can impact acceptance. By means of household surveys in
three German case study areas (each addressing either a large PV
8 ch & Social Science 14 (2016) 80–89
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Fig. 1. Model of community acceptance. Source: own  design. We  hypothesize that
community acceptance is positively inﬂuenced by (1) a varying level of information
(awareness), (2) the extent of public involvement, (3) high levels of trust in devel-
opers and international investors, (4) expected positive socio-economic impacts,2 S. Hanger et al. / Energy Resear
nstallation, a biomass plant or wind turbines) Zöllner et al. [43]
dentify individual perceptions of costs and beneﬁts as the strongest
redictor for reported acceptance. In the Chinese context, Yuan
t al. [41] include cost–beneﬁt concerns in a case study of public
cceptance of wind power, but found that only 15% of respondents
onsidered this to be the most important beneﬁt of developing
ind energy. In the case of the MENA region and particularly in a
ocio-economically disadvantaged rural area, such as Ouarzazate,
e assume that expected socio-economic beneﬁts might play a
ajor role in favor of the planned CSP plant.
Environmental impacts can also play a role. There is only
light documentation (e.g. Refs. [12,24]) of the effects of positive
nd negative environmental impacts being drivers of community
cceptance, which leads us to believe that it is often implicitly
ssumed that renewable power is inherently environmentally ben-
ﬁcial and thus can be booked in favor of installing additional
apacities. For a case study of Shandong, China, Yuan et al. [41] iden-
iﬁed environmental beneﬁts as the most salient advantages in the
espondents view. We  assume that in less developed regions socio-
conomic issues are more salient than negative environmental
mpacts. However, given the decade long drought in the Ouarzazate
egion we expect water-related impacts to be of particular concern
o the population. Also, the land requirements for utility-scale RET
rojects are substantial. Land is an important livelihood resource
nd thus a constraining factor especially in rural areas that depend
ery much on subsistence agriculture. The advantage across the
ENA region is that desert areas provide ample land, which is free
rom competing uses and scarcely populated. Controversies about
esthetics or dedication to other purposes are thus less likely.
Related to the perceived economic risks and beneﬁts, distribu-
ive justice or the distribution of socio-economic risks and beneﬁts
mong different social groups may  be a major concern among
he population and may  inﬂuence public perception of large-scale
enewable installations [12]. Somewhat related as well is the issue
f procedural justice. Firestone et al. [15] proposes a set of key
rinciples of procedural justice, which are the ability to express
pinions freely, to have a voice and to be heard, to fully partic-
pate in the process, to have access to adequate information, to
e treated with respect, and to have an unbiased decision maker.
wo of these are most often reﬂected in empirical studies: (1)
he involvement of different (local) stakeholder groups and the
onsultation of the general public particularly in the siting phase
36,43,45]. (2) The accurate and accessible information provided to
he population from early on in the planning phase of projects (e.g.,
efs. [20,43,24]).
Likewise, trust is a crucial element that takes long to build and
hich is easy to lose [31]. Wolsink [37] identiﬁed trust as a crucial
lement when it comes to building social acceptance. In some cases
rust was found to be closely linked to the origin of the developers
nd whether they are insiders or outsiders, i.e., whether they know
he region well and see level with the local stakeholders and the
eneral public [19,20,13]. For factors inﬂuencing acceptance of new
echnologies more broadly, Gupta et al. [47] found trust to be the
econd most explored factor after perceived risk.
Geographical factors can also play a role. NIMBY is often used
s a shorthand term for local opposition, and used to explain local
pposition as based on selﬁshness, irrationality or ignorance [8],
ut also refers to the fact that individuals who generally support
ET might still be against concrete projects in their close vicin-
ty [12,24]. Consequently NIMBY suggests that opposition/negative
ttitudes increase with decreasing distance of a residence to the
ocation of the renewable power plant. This concept has suffered
n popularity as other factors have been found to have additional
r more explanatory power [12,35]. However, there might still be
alue in accounting for distance in different cultural contexts. For
nstance, Guo et al. [46] found for China that distance does indeed(5)  expected positive environmental impacts, (6) expected distribution of positive
impacts (equity) and (7) increasing distance of the respondents home from the
project sight.
matter and while people do not appreciate wind parks in their back
yard they would like to have it in their own county rather than else-
where in China. Landscape aesthetics are, apart from the NIMBY
argument, most frequently considered to be an important driver
of public acceptance. Wolsink [36] using different European survey
data on public acceptance from 1986 until 2002 identiﬁed visual
evaluation to be the dominant factor for public acceptance issues.
Negative impacts on landscape and visibility of energy generation
and transmission infrastructure are also reported in Devine-Wright
[12] and Petrova [24].
Most of these drivers have been identiﬁed in the context of
countries in Europe and North America and were tested frequently
for the acceptance of wind power on and off-shore and in a few
cases also for solar power (e.g., Carlisle et al. [9] investigating pub-
lic opinion on utility scale solar in California) and carbon capture
and storage (Oltra et al. [23] eliciting lay perceptions through focus
groups in Spain). In the context of developing countries and emerg-
ing economies in particular the academic focus so far has been
on the private use of renewable technologies, while research on
community acceptance of renewables has started to emerge only
recently (e.g., [41,40,44]). There is little systematic research on fac-
tors inﬂuencing community acceptance. Moreover, due to the afore
mentioned lack of clarity of similar concepts it is difﬁcult to clearly
identify differences between relevant drivers in different political
and cultural contexts. Based on this literature it seems that the
drivers investigated to be similar across different countries and
development contexts across the globe.
3. Method
3.1. Model of acceptance and independent variables
We  studied community acceptance for the Noor I solar project
in Morocco using a household survey. In doing so, we  started with
a theoretical model of such acceptance, as a means of structur-
ing questions on a household survey instrument. Fig. 1 provides
a schematic of that model. The left hand variables in the ﬁgure
refer to factors associated with the project development process.
These include awareness and level of information, which previ-
ous ﬁndings would suggest to be relevant in the remote setting of
the Noor I project and in a political culture of top–down planning
and decision making. This can be seen as pertaining to the above
described procedural justice driver. Procedural justice refers to
information practices of developers as well as active participation
of citizens in the planning and development process, while trust in
developers includes trust in international institutions, since these
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layed an important role in the ﬁnancing of the project. The right
and variables are those associated with the anticipated project
utcomes, surveyed in terms of risks and beneﬁts. These are the
ocio-economic impacts, environmental impacts, and the expected
istribution of beneﬁts. A ﬁnal variable is purely geographical, and
s the distance of each survey respondent from the site.
.2. Survey design and pre-testing
The questionnaire was designed to reﬂect our model of com-
unity acceptance. One section was dedicated to the dependent
ariable, one to each major driver we intended to test, where pro-
edural and distributive justice were integrated with awareness
nd socio-economic impacts respectively. We  added an additional
ection including miscellaneous questions for control purposes and
onsidering other topics of interest such as attitude towards energy
mports as well as a standard section collecting demographic and
ocio-economic context data.
The survey was developed in English with all partners involved
nd translated into Arabic by our partners at the University of
gadir. We  had to limit the length of the questionnaire and were
hus not able to include multiple-items per question for testing of
alidity and reliability by means of statistical techniques. However,
he survey was pre-tested at the University of Agadir and critically
iscussed by the local interviewers, who had previously gained
xperience in conducting interviews in the Ouarzazate region
hrough a separate ongoing research project [38]. The interview-
rs were multi-lingual and briefed how to adapt the questionnaire
o Berber and Darija if necessary. After a ﬁrst set of interviews we
eﬂected each questionnaire item as to whether respondents were
ble to cope with it. Furthermore a set of questions to the inter-
iewer about how well the respondents seemed to understand the
uestionnaire gave us some insight both on validity and reliability.
ndeed, interviewers reported difﬁculties of understanding in sev-
ral cases, we thus created respective control groups in the data in
rder to test whether these cases inﬂuenced the analysis. As this
as not the case we decided not to drop these observations from
he data set.
.3. Sampling
We  conducted face to face interviews with a sample of 232 peo-
le, in the period between the 8th and the 13th of March 2014. The
urvey targeted the population age 18 and older, living in a radius
f 60 km of the construction site of the Noor I CSP plant. In order to
est for the effect of distance on community acceptance we divided
he area into three parts: people living less than 20, 40 and 60 km
rom the power plant.
Due to the absence of an adequate sampling frame such as popu-
ation, phone or address register as well as for constraints of funding
nd time, we applied a multistage area sampling strategy using
 combination of the most recent census data (2004) and Google
arth, and drew our sample in two steps. While a list of communes
as freely available from a database of administrative areas (www.
adm.org), we were not able at the time to ﬁnd a complete list of
ettlements or the respective shape ﬁles. Therefore we relied on
he Google Earth Pro satellite imagery to identify settlements in
he sample communes.
In the ﬁrst sampling stage one urban and two  rural communes
ere randomly selected from the list of communes within 20 km,
0 km and 60 km of the Noor I CSP plant. Samples were drawn for
he rural and the urban households independently to represent the
roportion of rural and urban population in the region. This was
ithin a 20 km radius about 84% urban and 16% rural, within the
0 km radius about 93% rural and 7% urban (or actually 100% rural,ocial Science 14 (2016) 80–89 83
depending on the deﬁnition for urban settlement), and within a
60 km radius about 88% rural and 12% urban.
In the second sampling stage, for the rural communes selected
in the ﬁrst step, all settlements were identiﬁed based on Google
Earth satellite images. From this list we  drew a random sample.
In the sample settlements the interviewers went from building to
building to ﬁnd respondents. Apart from the large cities, dwellings
were often not built along roads or in any systematic layout that
would facilitate a more systematic, randomized approach.
The urban communes selected were overlaid with a grid in
Google Earth, the ﬁelds were numbered and a random sample
was drawn. Again we  refrained from a further digitization and yet
another sampling stage as we  did not have the capacity for an ex-
ante inventory and an on-the-go strategy was beyond our resources
as well. Sampling speciﬁc households would also not have been fea-
sible as we  were able to visit each household only one time and the
probability was  high that we would not ﬁnd the residents at home.
4. Results
4.1. Sample proﬁle
We conducted 151 interviews in urban areas and 81 interviews
in rural areas, reﬂecting the proportion between urban and rural
population. The age distribution in our sample differs somewhat
from the age distribution across the ﬁeld work area as a whole,
which is similar to Morocco based on data from the 2004 census:
men  and women  aged 45 and older are slightly underrepresented.
Young women  under the age of 35 were more willing to participate
in the survey than women over 35, which may  be linked to their
education and better access to information (cf. Fig. 2). The median
age of the respondents was 33 years (mean age 34). Based on the
available data (ﬁve year age groups from 2004 census) we  estimate
that this reﬂects the median age of the region quite well.
The average response rates were 85% in rural areas and 50% in
urban areas. Women  were much more reluctant to talk to the inter-
viewers which led to more male (149) respondents than female
(83).
The level of education (Fig. 3) of our sample was higher than the
average level of education of the region and even Morocco (Cen-
sus 2004), most likely due to the large number of interviews in
urban areas and larger number of male respondents aged 25–45,
where level of education is traditionally higher than in rural areas
or among women. The employment status reﬂects the vulnerable
state of the area: 17% of our respondents were seeking employment,
whereas the largest group was self-employed (35%), i.e., most likely
working in agriculture or small business. The fact that only four
respondents worked for a civil society association, reﬂects their
slight inﬂuence in the region.
4.2. Key variable values
Information on the self-reported community acceptance of the
Noor I project was collected on a 5-point scale 1 being completely
in favor and 5 completely against.  Reported acceptance was  very
high, with most of the population (91%) being either completely
in favor or in favor of the project (Fig. 4). Qualitative interviews
done by Germanwatch and the Wuppertal Institute [38] reveal that
this can be attributed to MASEN’s approach addressing the interest
and needs of local communities in the neighborhood of the project.
By recognizing the importance of local communities in success-
ful CSP development, a high level of support was  achieved in the
Province of Ouarzazate, even among local communities who may
be negatively affected or who are living in proximity to the project.
84 S. Hanger et al. / Energy Research & Social Science 14 (2016) 80–89
Fig. 2. Population pyramid of the sample.
Fig. 3. Level of education of sample.
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Since the ground-breaking ceremony for the Noor I power plant,
he general awareness of the project can be considered almost uni-
ersal, this is why the perceived level of information is important
or providing additional detail about questions of acceptance. Level
f information was reported on a 5-point scale, 1 indicating very
ell informed and 5 not at all informed. Compared to the broad
cceptance of the CSP project, the level of information was  low,
ith less than 25% of respondents feeling well or at least some-
hat informed and 45% feeling badly or not at all informed (see
lso Fig. 9). This is in line with ﬁndings by Germanwatch and Wup-
ertal Institute [38]. Most people receive information about the plant (dependent variable).
CSP plant from family and friends (∼47%, Fig. 5). This reﬂects the
importance of social networks and norms, which is supported in the
World Value Survey where Moroccans prioritize family and reli-
gion considerably over politics (World Value Survey 2010–2012).
The second most important source of information are mass media
(∼40%), whereas all other potential sources were much less rel-
evant, for example only 4.5% report that they receive information
from public authorities and 2% received information from the Noor I
project developers. Correspondingly respondents wished for more
information from developers as well as from mass media. At the
same time local authorities and the third sector seem to have been
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mary beneﬁts and harms revealed that this is because solar power
is considered to be fundamentally good compared to traditional
fuel sources. Only with respect to water availability over 40% of
Table 1
Spearman’s rho and signiﬁcance levels for socio-economic impact variables.
Self Community Income Jobs Electricity prices
Self 1.0000
Community 0.33*** 1.0000
Income 0.26*** 0.32*** 1.0000ig. 5. Comparison of variables information source and information wish. Showing
hereas people wish (light grey) for additional information from developers as we
uch less relevant in providing information, which highlights the
ey role of the national actor MASEN, whom we found that respon-
ents understood to be “developers”.
Perceived fairness or procedural justice, as included in our theo-
etical model, had to be excluded from the analysis as the question
uffered from an interpretation mistake: the question “Have you
een involved in the planning and development process of the CSP
lant?” was interpreted as “Would you like to work at the power
lant?” We  were able to identify this only through the follow-up
uestion “How would you like to be involved?”, which respondents
nswered by describing the kind of job they would like or why  due
o their profession they were not suited to work at the power plant.
his revealed that more than half of our respondents (54%) would
ike to work at the Noor I power plant. This misinterpretation is an
nteresting ﬁnding in itself as it indicates a different overall attitude
owards community participation and involvement. It reﬂects that
articipatory processes are not standard procedure and awareness
f such options among the general public is probably low.
Information on trust was collected using a four-point scale with
 indicating complete trust and 4 indicating no trust. Insight is lim-
ted here as we were not cleared to ask for trust in public authorities
xplicitly, although developers are generally understood to be pub-
ic contractor (MASEN). Trust in developers is comparably high,
ith almost 70% having complete or some trust (Fig. 6), which
upports the qualitative ﬁndings by Germanwatch and Wupper-
al Institute that the community level work of MASEN was largely
uccessful. However, 35% of respondents answered the question
n how much they trust in developers with “don’t know”, which
eans only 151 answered the question. We  found no association
or trust in developers and acceptance of Noor I. However, we  were
ble to establish a statistically signiﬁcant association between the
ependent variable and trust in international investors (Pearson’s
hi2 = 10.25, p = 0.017). Thus trust in international investors with
0% having complete or some trust (Fig. 6) is positively linked
o public acceptance, at the same time other international bodies
ere awarded much less trust, with 38% and 32% respectively. We
herefore included trust in investors as the only independent vari-ass media and family and friends are the main sources of information (dark grey),
GOs.
able in the regression analysis, whereas we did not include trust in
developers.
We included overall expected positive and negative socio-
economic impacts on the community and on the individual level,
as well as speciﬁc impacts such as job availability ( = 1.9), per-
sonal income ( = 2.2), and electricity prices ( = 2.3). Answers
were obtained on ﬁve-point scales, where 1 equaled very positive
impacts and 5 equaled very negative impacts.
Respondents expected socio-economic impacts to be largely
positive more so for the community, 80% expect very or some-
what positive impacts, than for themselves, 66% expect a very or
somewhat positive impact. Answers have to be taken with care
also here, where, given the early construction stage of the power
plant hopes were high for more jobs (particularly for the youth) and
lower electricity prices. This was  revealed by open-ended ques-
tions for the primary beneﬁt of the project. The answers to key
socio-economic impacts were positively associated with each other
(Table 1). Therefore we  included only impact on self in the regres-
sion model to represent socio-economic impacts overall and avoid
multi-collinearity issues in the model (Fig. 7). Furthermore, this is
the variable closest to our model assumptions.
92% of respondents expected either positive or no impacts on
the environment (Fig. 8). Open-ended context questions about pri-Jobs 0.32*** 0.20** 0.46*** 1.0000
Electricity prices 0.07 0.21*** 0.23*** 0.35*** 1.0000
** p < 0.05.
*** p < 0.01.
86 S. Hanger et al. / Energy Research & Social Science 14 (2016) 80–89
Fig. 6. Independent variables trust in developers n = 151, and trust in international investors n = 2010. The local population interprets the developers to be the Moroccan
Agency for Renewable Energy (MASEN), although they are ofﬁcially the contractor, not the developer.
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espondents expected negative impacts. We  ﬁnd this still low con-
idering the water stress in the region. This negative tendency for
ater-speciﬁc impacts seems however not reﬂected in the overall
ositive attitude towards the CSP plant.
Finally, almost 80% of respondents expect socio-economic ben-
ﬁts to be distributed unequally so that the rich will beneﬁt more
han the poor, and people somewhere else in Morocco and outside
orocco will beneﬁt more than the local population.
.3. Drivers of community acceptance
We  designed the dependent variable to be ordinal, however,
ue to its extreme skewedness and the small numbers of nega-
ive observations in terms of attitude, we had to recode the ordinal
ariable into a binary one, where the value 1 corresponds to being
ompletely in favor, and the value 0 includes all categories that
ange from being less enthusiastically in favor to being against.
ith this binary dependent variable we were able to use a logistic
egression. In our baseline model we included six variables based on
ur theoretical model excluding procedural justice. In the second
odel, we replaced the single variable associated with the per-
eived level of information with a new set of variables that include
he interaction of gender and information.Running the logistic regression (Table 2) with the original vari-
bles as introduced above (excluding participatory justice) we
eceive a signiﬁcant model (p < 0.000), however with low explana-
ory power (McFadden’s R2 0.11). Only two of our independenterceived impact on self.
variables show a signiﬁcant impact on the level of community
acceptance. We  ﬁnd that both, a higher level of information and
the environmentally-friendly image of the power plant are posi-
tively associated with community acceptance. The second model
increases the explanatory power by including a relevant interac-
tion effect. While acceptance is positively associated with the level
of information overall, we  ﬁnd that particularly women are more
enthusiastic about the project the less they are informed about
it. These ﬁndings are robust to adaptations of the model, such as
adding or taking out variables and changes in the type regression
model. Due to the small sample size we  assume however that minor
associations will remain undetected, while the associations found
are likely to be understated.
We  explain the fact that some of the key drivers of our theoreti-
cal model, such as socio-economic impacts, and distributive justice
are not reﬂected in the regression, with the missing link between
the general enthusiasm about the project and actual knowledge,
which indicates remaining uncertainties in people’s expectations
and thus variables do not align. Moreover, the independent vari-
ables distributive justice and impact on water availability indicate
a more critical stance vis a vis Noor I in contrast to the enthusiasm
shown for the project also suggests that the positive attitude is not
one that people made up based on all of their own  expectations.
About half of the respondents felt badly or not at all informed.
This is reﬂected in the interaction effect included in our model,
where there is an association between women who perceive them-
selves to be badly informed and are very much in favor of the
S. Hanger et al. / Energy Research & Social Science 14 (2016) 80–89 87
Fig. 8. Independent variable perceive
Table 2
Logistic regression of drivers of community acceptance.
(1) (2)
Original model
as intended
Including interaction
(level of information
and gender)
Acceptance
Perceived level of
information
1.66**
(3.28)
Expected impact on self 0.78 0.86
(−1.09) (−0.66)
Expected impact on the
environment
2.20*** 2.39***
(3.68) (3.74)
Distributive justice
(equal vs. non-equal
distribution)
0.90 0.81
(−0.28) (−0.49)
Trust in international
institutions
1.05 1.09
(0.28) (0.46)
Distance from Noor I
project site
1.25 1.17
(1.07) (0.69)
Gender (female vs. male) 2.73
(1.14)
Badly informed # female 0.09*
(−2.35)
LR chi2 29.78 41.95
Prob > chi2 0.000 0.0001
Pseudo R2 (McFadden’s) 0.11 0.16
Observations 211 207
Exponentiated coefﬁcients (odds ratios); z statistics in parentheses.
* p < 0.05.
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Moreover, open-ended questions showed how job creation is peo-** p < 0.01.
*** p < 0.001.
roject. Indeed, the level of information varies strongly across gen-
er, a Kruskal–Wallis test yields a probability of 0.0012 that that
his is in fact true.
It seems indeed that an equal percentage of men  and women feel
very well informed” (7%), “neither well nor badly” (around 20%)
nd “badly informed” (around 40%), while the big difference lies in
omen feeling more often “not at all informed” (27%) and rarely
somewhat informed” (10%, Fig. 9). Other variables were similar.
he impact variables such as electricity prices and water reﬂect a
ore skeptical stance in the population than could account for the
nthusiastic acceptance of the CSP plant.
Beyond gender we controlled for demographic and socio-
conomic variables, such as age, education, and employment status.
lthough basic patterns, such as between age and education, con-
rmed that our data was indeed reﬂecting a realistic picture of the
opulation, these variables could not account for any changes in
ublic acceptance.d impact on the environment.
5. Discussion
We investigated the CSP ﬂagship project Noor I in Morocco
and found that there is practically no opposition to the project.
Members of our survey sample, representative for the region of
Ouarzazate, seemed to be overwhelmingly in favor of the project:
91% being completely in favor or in favor. This high level of commu-
nity acceptance is largely driven by expectations of positive or at
least no negative environmental impacts. Additional open-ended
questions reveal that CSP is considered to be good, as it uses the
renewable source of the sun and does not pollute the environ-
ment such as fossil fuels. At the same time that acceptance is high,
however, the population in the area felt insufﬁciently informed:
45% of respondents being badly or not at all informed. Women  in
particular felt that they were poorly informed. While one might
expect the poorly informed to be skeptical of the solar project, we
found the opposite to be the case: the less informed people were,
the more broadly positive they felt.
This is an interesting ﬁnding, as it suggests that too much infor-
mation early on in the project might lead to stronger opposition.
Taken out of context this could be interpreted by developers that it
is helpful to keep information away from the population. The exist-
ing literature, largely based on case studies in Europe and North
America, would suggest this to be a risky strategy, as it might lead
to unpleasant surprises and even more heated opposition in the
future, if negative impacts were to occur. We  were not able to ﬁnd
out whether participation in the planning process was important
to the population, but rather found that this is something that so
far has been beyond consideration of the general public, despite
participatory processes for key stakeholders. At the same time,
respondents voiced a clear wish for more information from the
state-owned renewable energy agency MASEN. This indicated that
people are not content with their current level of information. One
can speculate, based on this ﬁnding, that if information continues to
be sparse, and any negative outcomes of the project are perceived,
support might begin to falter.
The literature suggests that public acceptance is often
linked to positive expectations for socio-economic improvement,
particularly in a case such as our where the area around the CSP
plant is economically disadvantaged. We  did not observe this to be
the case. However, all our data on socio-economic impacts indi-
cated positive expectations, more for the community – 75% expect
very or somewhat positive socio-economic impacts – than per-
sonally, particularly when it comes to jobs and electricity prices.ple’s primary concern for the region.
Our data lead us to believe that the universally high acceptance
might partly result from people telling us what they thought we
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anted to hear. Apart from the expectations for economic value
reation, we ﬁnd that despite the high level of awareness and
cceptance people do expect economic impacts to be distributed
nequally, and while overall environmental impacts are not per-
eived to be negative, water availability as a separate issue is
een much more critically and potentially negatively. Finally, the
ow perceived low level of information points towards a dispar-
ty between the overwhelmingly high support reported and actual
oncerns that might remain or are unknown. We  believe the bias
o be one of social desirability, which may  have been introduced by
ne or all three of the following reasons: (1) the fact that the inter-
iews were conducted face to face; (2) the fact that the project
evelopers had conducted local campaigns; and (3) the fact that
ing Muhammad IV had been present at the ground-breaking cer-
mony.
Despite this potential bias, which might explain the extreme
kewedness of the results, we believe that public acceptance is
till overall positive, standing somewhat in contrast to studies that
ave been carried out in Europe or North America. This is gener-
lly good news for the implementation of large-scale renewables in
he region as such factors as aesthetic disruption of the landscape,
paque planning processes and NIMBY seem not to be a problem.
et, those responsible will be well advised to consider the wish for
ore information and the currently high expectations regarding
ob creation and electricity prices, so as to avoid disappointing the
ocal population in the future.
While this study provides an important body of information, it is
ubject of several limitations. Apart from limited ﬁnancial and time
esources, translating the questionnaire into Arabic, with guid-
nce for adaptation to Berber is one step in the research process
hich reduces precision of the questionnaire, more difﬁcult yet
s the communication about certain concepts used for our model
f acceptance, most notably, but not exclusively, ideas of public
articipation.
The fact that Noor I has been in the early construction phase
uring the ﬁeldwork for this study is both an advantage and a
isadvantage. Public awareness and acceptance is of course most
mportant and effective during the planning and early construction
hase of an infrastructure project, whereas once the power plant is
unning, it is much more difﬁcult to inﬂuence. Yet, at the same time
any of the expected impacts may  be confused with high hopes,
hereas actual impacts will only become visible once Noor I has
een fully operational for a while.
The study at hand has to be an individual case study as Noor I is
 unique project in the MENA region, shadowing all other attemptsformation by gender.
in terms of its size. Noor I will not only be a benchmark for further
projects in the region but it has potentials to be a driver for fur-
ther the entire CSP industry development in the region. Currently
no second project of similar meaning and importance exists in the
region.
At the same time we  believe that public acceptance issues while
being particular to certain projects in some ways, reﬂect underly-
ing belief and value systems that are shared across countries, and
regions as they are rooted in their similar cultural, religious and
political traditions. We  thus believe that our model of public accep-
tance can be further developed based on the insights from this case,
and that it is indicative for similar projects in other MENA countries.
Moreover it may  serve as a stepping stone for further acceptance
studies in the region. These will become increasingly relevant as
local opposition to power installations and resulting problems for
developers have shown in other cases in the region [38].
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